The reaction rate of Knoevenagel condensation can be dramatically enhanced by irradiating the reaction mixture containing an aldehyde, active methylene compound, L-proline and chlorobenzene with a commercial microwave oven. Twenty Knoevenagel condensation products were synthesized within 5-17 min in good yields. The new compounds were also screened for their antibacterial activity.
Introduction
The importance of indoles is well recognized by synthetic as well as biological chemists. The most ubiquitous of the known bioactive alkaloids are based on the indole moiety. Medicinal chemists repeatedly turn to indole based compounds as a target pharmacophore for the development of therapeutic agents 1 . Nitrogen heterocycles are ubiquitous systems in nature and are consequently considered as privileged structures in drug discovery. Derivatisation of these heterocyclic pharmacophores represents a convenient approach to generate chemical diversity during lead identification and optimization [2] [3] [4] . In the recent years the use of microwave irradiation in organic reactions is rapidly increasing, because of the short reaction time and the operational simplicity. It has been reported that a variety of reactions such as Diels-Alder 5 , ene 6 , Claisen reactions 7 , Fischer cyclization 8 , synthesis of heterocycles 9 , hydrolysis of esters 10 , phosphoric anhydride 11 and adenosine triphosphate 12 , hydrogenation 13 , deprotection of benzyl esters 14 , deacetylation of diacetates 15 , Graebe-Ullmann synthesis 16 and oxazoline formation 17 , could be facilitated by microwave irradiation in a good energy transferring medium.
We found that the reaction rate of the Knoevenagel condensation could be enhanced by the microwave irradiation. In the present study, four substituted indole aldehydes viz. 5-cyanoindole-3-carbaldehyde (1a), 5-bromoindole-3-carbaldehyde (1b), 1-methyl indole-3-carbaldehyde (1c) and indole-3-carbaldehyde (1d) have been condensed with five active methylene compounds namely malononitrile (2a), ethyl cyanoacetate (2b), meldrum`s acid (2c), barbituric acid (2d) and dimidone (2e) using L-proline as base are mentioned in Table 1 . A large vial with a loose cap or an Erlenmeyer flask with a funnel as a loose top was used as the reaction vessel for the condensation. Mono chlorobenzene was used as an energy-transfer medium since its boiling point (131-133 0 C) is about 30 0 C higher than water which is to be eliminated in the process. All the reactions were completed within 5-17 min. To the best of our knowledge, there are no reports for the synthesis of indole substituted alkenes by Knoevenagel condensation under microwave irradiation.
Experimental
IR spectra were recorded on a spectrum BX Series. 1 H & 13 C NMR spectra were recorded on 400 MHZ spectrometer in DMSO-d 6 using TMS as internal standard. Mass spectra were recorded on a DART mass spectrometer. M.ps. were taken on a Haake Bucher meting point apparatus and are uncorrected.
General synthetic procedure
To a solution of malononitrile 2a (2.2 mmol) in mono chlorobenzene and the catalyst (0.2 mmol) was added indole aldehyde 1a (2 mmol) rapidly and all at once. The resulting reaction mixture was then irradiated in the microwave oven for 5 min. The progress of the reaction was monitored by TLC. After complete conversion of the starting material as indicated by TLC, the reaction mixture was quenched with water and the solid produced was isolated by simple filtration and dried. The solid product 3a was identified by spectroscopic measurements and by comparison with an authentic samples and needed no further purification. Similarly, utilizing the aldehydes 1a-d and active methylene compounds 2a-e, compounds 3b-t were synthesized and characterized ( 
Results and Discussion
In our continued interest in the development of a highly expedient methodology for the synthesis of fine chemicals and heterocyclic compounds of biological importance, we report here the first example of the synthesis of indole substituted alkenes from the Knoevenagel condensation of various indole substituted aldehydes (1) and active methylene compounds (2), for example, malononitrile, ethyl cyanoacetate, barbituric acid, meldrum`s acid and dimedone under microwave irradiation (Scheme 1). It was exciting to observe that, cyano group substituted active methylene compounds are more reactive than other active methylene compounds giving excellent yields of Knoevenagel products (3). 
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Antibacterial activity
Biological activity of compounds 3a-3t was studied by disc diffusion technique. Some of the compounds showing the interesting results are tabulated in the Table 2 . Most bromo substituted and cyano substituted compounds showed the potent activity against the tested bacteria. (The values are including disc diameter); R = Terbinafin (antifungal agent) and Tetracycline (antibacterial agent). The standards are in the form of sterile Hi-Disc cartridges, each disc containing 10 µg of the drug
